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(57)Abstract: 

PROBLEM TO BE S OLVED : To provide a mobile I 
information terminal that can detect current position 
information for a person conducting its job while moving 
between buildings or in a building for example and ■ 
output information corresponding to the current ' 
position. 

SOLUTION: The mobile information terminal 1 
identifies in which building a current position resides on 
the basis of position information obtained from a position 
detection system 6, identifies at which floor at the 
identified building the current position is placed on the 
basis of altitude information obtained by an altitude 
sensor 7, a pedometer 8 calculates a moving distance 
attended with movement of a terminal main body, an 
acceleration sensor 9 calculates a moving direction, the 
mobile information terminal 1 identifies the current 
position in the floor on the basis of the calculated moving 
distance and moving direction, reads and displays data 
corresponding to the specified floor and displays the 
identified current position reflected on the data 
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[CiaimCs')] , ; ; ' ; : < • ■ \" \ ' " 7 ' • -\ 1 / 

[Claim 1] A building ^ specification means to be the information terminal which reads and outputs 
the information according tip the current position, and to specify whether the current position is 
located in which, bunding based on the positional information acquired by the location detection 
system, A floor specification means to specify in which floor in the building where the current 
position was pinpointed by said building specification means it is, A current position 
specification means to compute migration length and the migration direction with migration of a 
terminal body, and to pinpoint the current position within a floor based pn said computed 
migration length and said migration direction!. While reading and displaying the information 
corresponding to the current position based on the floor specified by the building specified by 
said building specification means, and said floor specification means The information terminal 
characterized by having a display means to display it that it makes the current position 
pinpointed by said current position specification means reflect on the information corresponding 
to said current position. 

[Claim 2] Said floor specification means is an information terminal according to claim 1 
characterized by specifying a floor by detecting an advanced change. 

[Claim 3] Said building specification means is an information terminal according to claim 1 
characterized by specifying a building according to change of the location detected with said 
location detection system. , : , , 

[Claim 4] It is the information terminal according to claim 1 characterized by updating the ■ < 
display of the current position whenever the current position where said current position 
specification means computed the current position of a terminal body again for every 
predetermined time, and said display means was computed changes 

[Claim 5] It is the information terminal according to claim 1 characterized by forming image - 
sensors in a terminal body further, for said current position specification means searching a * 
database based on the image information of a proper in the purpose location detected by said?* 
image i sensors, -acquiring: the. current position which is m agreementwith said image 
information, and correcting said current position. 

[Claim 6] It is the storage which stored the program which can perform the computer for 
controlling the information terminal which reads and outputs the information according to the 
current position. The program code which can perform the computer for specifying whether the 
current position is located in which building based on the positional information acquired by the 
location detection system, The program code which can perform the computer for specifying in 
which floor iir said specified building the current position is, The program code which can 
compute "migration length and the migration direction with migration of a terminal body, and^ 4 
can perform the computer for pinpointing the current position Within a floor based on said 
computed migration length and said migration direction, While reading and displaying the 
information corresponding to the current position based on said specified building and specified 
floor The storage characterized by storing the program containing the program code, which can 
perform the computer for displaying it that it makes said pinpointed current position reflect on 
the information corresponding to said current position. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] '* v ' 

[0001] 

[Field of the Invention] This invention relates to an information terminal and a storage, and 
relates to the information terminal which detects the current position in a detail and outputs the 
information corresponding to this current position to it, and a storage. 
[0002] 

[Description of the Prior Art] Conventionally, the Personal Digital Assistant called the personal 
computer of a note type ancl PDA (Personal Digital Assistants) is developed. Moreover, the 
function to manage various individual humanity news was added also to the telephone terminal 
of pocket molds, such, as a cellular phone and PHS (Personal Handyphone System), or what 
carried an electronic mail function, data communication facility, the browser lability of the 
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Internet, etc. was developed, arid various use gestalten are induced from the portability and 
convenience. 

[0003] And the above-mentioned Personal Digital Assistant etc. attracts attention from the 
pprtability and convenience also not only as an only individual use gestalt but as a business-use 
terminal. For example, when performing building maintenance and business of stocktaking, an 
operator performs business, moving between two or more buildings, or moving each story in a 
building (floor). When performing such business using an above-mentioned Personal Digital 
Assistant, whenever it stores beforehand each floor information (for example, a floor plot plan, 
the work breakdown for every floor, etc.) in the Personal Digital Assistant for every floor in a 
building and an operator moves a floor, the actuation for reading the floor information 
corresponding to the current position is inputted, and floor information is displayed on a display. 
[0004] ' ' _ \". , . 

[Problem(s) to be Solved by the Invention] However, whenever the, operator moved the floor, he 
needed to input actuation, and he was troublesome for the operator. Moreover, when the operator 
itself did not. grasp the current position, right floor information was not able to be displayed. 
[0005] On the other hand, there are location detection systems, such as GPS (Global Positioning 
System), as a means to detect the self current position. This location detection system receives 
the electric wave sent from two or more satellites launched to the low earth orbit, and measures 
the geographic coordinate and altitude of the current position. However, in a building, it was 
hard to receive the electric wave from a satellite, and when a failure was serious, there was a 
case where a location was undetectable. Moreover, even if it could specify the hierarchy with the 
altimeter, there was a problem that the current position in a floor was undetectable. 
[0006] The technical problem of this invention is detecting current positional information for 
those who perform business, moving for example, between buildings or in the inside of a 
■building, and enabling it to output the information corresponding to the current position. 
[0007] / 

[Means for Solving the Problem] This invention is equipped with the following descriptions in 
order to attain such a technical problem. In addition, the configuration corresponding to the v 
gestalt of operation is illustrated as one example by parenthesis writing during explanation of. 
the means shown below. A sign etc. is a drawing reference mark mentioned later. 
[0008] The information terminal which invention according to claim 1 reads the information . 
according to the current position, and is putputted It is (for example, Personal Digital Assistant 1 
shown in drawing 1 ) . A location detection system A building specification means to specify 
whether the current position is located in which building based on the positional. information 
acquired by (for example, the location detection system 6 shown in drawing 1 ) (for example, step 
S2 shown in CPU2 shown in drawing 1 i and drawing 9 X A floor specification means to specify in 
which floor in tne building where the current position was pinpointed by said building 
specification means it is (for example, step S8 shown in CPU2 shown in drawing 1 , and drawing 
9), A current position specification means to compute migration length and the migration 
direction with migration of a terminal body, and to pinpoint the current position within a floor 
based on said Computed migration length and said migration direction While reading and 
displaying the information corresponding to the current position based on the floor specified by 
(for example^ the step S2 shown in CPU2 shown in drawing I , and drawing 9 ), the building 
specified by said building specification means, and said floor specification means It is 
characterized by having a display means (for example, step S 8 shown in the display 4 shown in 
drawing 1 , and drawing 9 , S9) to display it that it makes the current position pinpointed by said 
current position specification means reflect on the information corresponding to said current 
position, ! ■■;.:■;■■;■■■! ' - - ! ' ■ 

[0009] According to this invention according to claim 1, it is the information terminal which 
reads and outputs the information according to the current position. A building specification 
means It specifies whether based on the positional information acquired by the location detection 
system, the current position is located in which building. A floor specification means It specifies 
in which floor in the building where the current position was pinpointed by said building 
specification means it is. A current position specification means While computing migration 
length and the migration, direction with migration of a terminal body, the current position within 
a floor is pinpointed based on said computed migration length and said migration direction. A 
display means While reading and displaying the information corresponding to the current 
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position based on the floor specified by the building specified by said building specification 
means, and said floor specification means It is displayed that it makes the current position 
pinpointed by said current position specification means reflect on the information corresponding 
to said current position. 

[0010] Therefore, since the floor in the building specified by the location detection system is 
specified, and corresponding floor information can be acquired automatically and can be 
displayed, whenever the. operator who performs business while moving the floor between two or 
more buildings and in a building moves the work site in a building, a floor, and a floor, it becomes 
unnecessary to input the actuation for displaying floor information and the current position, and 
a burden is mitigated. Moreover, since pinpointing of the current position can be performed also 
when the operator itself does not grasp the current position, it can reach easily [ the target 
location ]. 
[0011] 

[Embodiment of the Invention] (Gestalt of the 1st operation) Personal Digital Assistant 1 in the 
gestalt of the 1st operation applied to this invention with reference to drawing 1 - drawing 9 is 
hereafter explained to a detail. 

[0012] A configuration is explained first. Drawing 1 is the block diagram showing the internal 
configuration of Personal Digital Assistant 1 in the gestalt of this operation. As shown in 
drawing 1 , Personal Digital Assistant 1 consists of the transmission control sections 12 
connected to CPU (Central Processing Unit)2, the input section 3, a display 4, RAM (Random 
Access Memory)5, the location detection system 6, an altitude sensor 7, a pedometer 8, an 
acceleration sensor 9, storage 10, a : storage 11, and a communication line 13, and each part 
except a storage 11 is connected by the bus 14. 

[0013] Based on the directions inputted through the input section 3, CPU2 reads a 
predetermined program from a storage 11, and it carries out a temporary storage to work-piece 
memory 5a of RAM5, and it performs various processings based on the program concerned, and 
carries out centralized control of each part of Personal Digital Assistant 1. that is, CPU2 
performs various processings based on said read predetermined program, and stores the 
processing result in RAM 5 - it is made to both display on a display 4 Moreover, said processing 
result is made to save through storage 10 at a storage 11 based on the directions inputted 
through the input section 3. 

[0014] In case the floor between buildings and in a building is moved and business is performed, 
CPU2 performs floor information acquisition processing (refer to drawing 9 ) mentioned later 
according to the floor information acquisition program memorized by the storage 11. 
[0015] Here, when performing maintenance business of a building as an example, the example 
using Personal Digital Assistant 1 is explained. An operator carries Personal Digital Assistant 1, 
moves at Building A, Building B, and Building C, and performs maintenance business. Drawing 
2 is drawing showing the floor configuration of each building, and Building A, Building B, and 
Building C have two or more floors to the first floor - n-th order, respectively. Hereafter, floor 2F, 

ah n-th order floor are expressed [ the first floor floor ] for the floor IF or second floor floor 
like Floor nF. 

[0016] Drawing 3 is a functional block diagram in floor information acquisition processing of 
Personal Digital Assistant 1. If an operator moves to the building of a maintenance place, CPU2 
will acquire current positional information with the location detection system 6. And database 
11a later mentioned based on positional information is searched, and building information is 
acquired. Here, suppose that the building information on Building A is acquired. CPU2 passes 
the acquired building information to work-piece memory 5a of RAM5. 

[0017] Subsequently, CPU2 acquires the altitude information on the current position with an 
altitude sensor 7. Furthermore, the current position (location in a floor and a floor) is pinpointed 
from the distance information from a pedometer 8, and the direction information from an 
acceleration sensor 9. And work-piece memory 5a is searched based on this altitude information, 
if there is floor information (floor plot plan etc.) corresponding to altitude information, it will 
acquire, and if there is no floor information corresponding to altitude information by floor 
migration etc., the. difference of altitude information will be judged by the RAM5 side, and 
another floor information will be acquired from database 11a. And the indicative data of the 
acquired floor information is outputted and displayed on a display 4. Furthermore, the plotted 
display of the current position is carried out to the specific floor plot plan displayed on the 



5/14 



display 4. In addition, instead of acquiring the altitude information on the current position with 
an altitude sensor 7 The hierarchy senders (for example, RF-ID etc.) which send the hierarchy 
which expresses what floor the location is to each story of a building or a building with a radio 
signal, infrared radiation, etc. are arranged. You may make it specify in which floor in a building 
build the receiving set which receives the hierarchy sent from this hierarchy sender in Personal 
Digital Assistant 1, a hierarchy is made to input into CPU2 instead of altitude information, and 
the current position is. . • .. - 

[0018] Drawing 4 is drawing showing the example of the floor plot plan of each floor of a certain 
building, and (A) is [ the floor plot plan 42 of floor 2F and (C of the floor plot plan 41 of floor IF 
and (B)) ] the floor plot plans 43 of floor 3F. In floor information acquisition processing, the floor 
plot plan corresponding to the current position is displayed on a display 4, and the current 
position and the locus which moved on a floor plot plan are displayed on a display 4. 
[0019] Furthermore, CPU2 makes a plotted display the floor plot plan which acquires distance 
information with a pedometer 8, acquires direction information by the acceleration sensor 9, 
pinpoints the current position, and is shown by the display 4 in predetermined time. When 
predetermined time passes and the altitude information detected by the altitude sensor 7 has 
change, the floor information corresponding to new altitude information is read from work-piece 
memory 5a of RAM5, and it is made to display on a display 4. Moreover, when the positional 
information detected by the location detection system 6 has change (i.e., when it moves between 
buildings), the building information which corresponds from database 11a is acquired again. 
Moreover, when there are no termination directions, distance information is acquired with a 
pedometer 8, direction information is acquired by the acceleration sensor 9, and a plotted display 
is made the floor plot plan which pinpoints the current position and is displayed on the display 4. 
[0020] The input section 3 is equipped with key groups, such as a cursor key for inputting 
actuation and. data, a figure input key, and various function keys, and outputs the depression 
signal of the pressed key to CPU2. 

[0021] A display 4 is constituted by LCD (Liquid Crystal Display) etc., generates the signal based 
on the indicative data inputted. from CPU2, and performs various displays. 

[0022] RAM5 has work-piece memory 5a which carries out the temporary storage of the specified 
application program, input directions, the processing result, etc. 

[0023] The location detection system 6 is equipment which acquires currency information, for 
example, is constituted by GPS equipment. Drawing 5 shows typically the situation of the 
positional information detection by GPS equipment. Personal Digital Assistant 1 is equipped 
with GPS receive section 6a constituted by an antenna etc., receives the electric waves 6c, 6c^ 
and 6c sent from two or more GPS Satellites 6b, 6b, and 6b in said GPS receive section 6a, ... 
measures the LAT and LONG . of the current position, and outputs them to CPU2 as current 
positional information. In addition, as long as the location detection system 6 can pinpoint the 
current position of not only GPS equipment but Personal Digital Assistant 1, what kind of thing 
is sufficient as it. For example, you may make it detect a location using PHS. In this case, based 
on the locations (LAT information etc.) of one or more PHS base stations of the Personal Digital 
Assistant 1 circumference, the current position of Personal Digital Assistant 1 is pinpointed. 
[0024] An altitude sensor 7 is constituted by a pressure sensor, the amplifying circuit, etc., it 
calculates the altitude according to an atmospheric pressure by measuring a surrounding 
atmospheric pressure, and outputs it to CPU2 as current altitude information. 
[0025] A pedometer 8 is constituted by the microcomputer containing a counter etc., inputs the 
step beforehand, it calculates distance by carrying out the multiplication of the step to the 
number of steps, and outputs it to CPU2 as current distance information. 

[0026] An acceleration sensor 9 is constituted by a sensor, an amplifying circuit, etc. which used 
vibrator, such as a piezoelectric device, calculates the migration direction, and outputs it to 
CPU2 as current direction information. 

[0027] The store 10 has the storage 11 with which a program, data, etc. are memorized 
beforehand, and this storage 11 consists of a magnetic and optical record medium or 
semiconductor memory. Storage 10 is equipped with this storage 11 free [ the thing prepared 
fixed or attachment and detachment ] , and the data processed with system program [ of Personal 
Digital Assistant 1 ] and various application program [ corresponding to the system concerned ], 
floor information acquisition processing program, and database 11a and each processing 
program are memorized to this storage 11. 
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[0028] Here, the contents of the data memorized with reference to drawing 6 and drawing 7 by- 
database 11a in a storage 11 are explained. Database 11a has building information database 
llab shown in map database llaa shown in drawing 6 , and drawing 7 . 

[0029] As shown in drawing 6 , the positional information and the building code which were 
detected with the location detection system 6 are matched and memorized by map database 
llaa. A building code is data for specifying a building, and are a building name, the numeric data 
of a proper, etc. here. 

[0030] As shown in drawing 7 , a building code, altitude information, and floor information are 
matched and memorized by building information database, llab. Here, suppose that the plot 
plan of each floor is memorized, for example as floor information. In addition, floor information is 
good also as a thing including the maintenance location of other, each [ for example, ], floors [ 
plot plan / floor ], the information about the contents of a maintenance, the information about 
other floors, etc. Moreover, floor information is good also as what is prepared according to 
application (according to business). 

[0031] Moreover, a program, data, etc. which are memorized to this storage 11 may make those 
part or all the configuration which receives and memorizes from the transmission control section 
12 through the transmission medium of communication line 13 grade from other devices, such as 
a server and a client, and a storage 11 may be a storage of a server built on the network further. 
Furthermore, you may constitute so that said program may be transmitted to a server or a client 
through the transmission medium of communication line 13 grade and it may install in these 
devices. 

[0032] That is, as shown in drawing 8 , an telecommunications system 100 may be constituted 
using Personal Digital Assistant 1. Drawing 8 is an example of the telecommunications system 
100 constituted using Personal Digital Assistant 1. an telecommunications system 100 should 
pass the communication networks 15, such as a public line network or a dedicated line, through 
a communication line 13 with the connection method by the cable or wireless in Personal Digital 
Assistant 1 and Personal Digital Assistant 1 — the host 16 connected — since - it is constituted. 
Although a host 16 does not illustrate, he has CPU, display, input section, RAM, transmission 
control section, and database 16a. As for database 16a, map database llaa and building 
information database llab are memorized like above-mentioned database 11a. 
[0033] In the telecommunications system 100 shown in drawing 8 , according to the positional 
information and advanced information which are transmitted through the transmission control 
section 12 from Personal Digital Assistant 1, CPU by the side of a host 16 searches database 16a, 
reads various data, such as building information (floor information is included) corresponding to 
the positional information and advanced information on Personal Digital Assistant 1, and 
transmits them to a Personal Digital Assistant 1 side. 

[0034] The transmission control section 10 is. constituted by the infrared communications 
department, the Radio Communications Department, etc. for performing data communication, 
without minding the connector, modem (MODEM"M6dulator/DEModulator) or terminal adopter 
(TA^Terminal Adapter) for connecting through a personal computer, external cellular phone or 
PHS, etc. and an external cable, and an external instrument and a cable, and performs control 
for performing the communication link with an external, instrument through the telephone line, 
an ISDN circuit, a radio network, etc. A modem is equipment which restores to the analog signal 
which modulated the digital data processed by CPU2 to the analog signal which was in the 
frequency band of the telephone line, and was inputted through the telephone line in order to 
perform the communication link with external instruments, such as a personal computer, 
through the telephone line to a digital signal, and a terminal adopter is equipment which 
changes the existing interface into the interface corresponding to ISDN, in order to perform the 
communication link with external instruments, such as a personal computer, through an ISDN 
circuit. 

[0035] Next, the actuation in the gestalt of this operation is explained. The floor information 
acquisition processing performed by CPU2 is explained based on the flow chart shown in . 
drawing 9 . Here, the program for realizing each function described by these flow charts is stored 
in the record medium 9 with the gestalt of the program code which can be read, and CPU2 
performs actuation according to this program code serially. Moreover, CPU2 can also perform 
serially actuation according to the above-mentioned program code transmitted through a 
transmission medium. That is, actuation peculiar to this operation gestalt can also be performed 
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using the program/data by which external supply was carried out through the transmission 
medium besides a storage 9. 

[0036] Moreover, in the following explanation, it has database 11a in Personal Digital Assistant 
1, and suppose that the building information according to positional information is retrieved 
from database 11a. 

[0037] The floor information acquisition processing program memorized by the storage 11 will be 
read, it will develop to work-piece memory 5a in RAM5, and Personal Digital Assistant 1 will 
start floor information acquisition processing, if a power source is set to ON. 
[0038] First, CPU2 acquires current positional information with the location detection system 6 
(step SI). And the building corresponding to the positional information which searched and 
acquired map database llaa in database 11a based on the acquired positional information is 
specified. Since the building code is set to map database llaa as information which specifies a 
building as shown in drawing 6 , the building code corresponding to said positional information 
is acquired (step S2). 

[0039] Subsequently, CPU2 reads the building information corresponding to the specified 
building from building information database llab in database 11a (step S3). Since advanced 
information and floor information (a floor plot plan is included.) are set up according to the 
building code as building information, respectively as shown in building information database 
llab at drawing 7 , the advanced information and floor information corresponding to the 
specified building (building code) are read. CPU2 writes the read building information (altitude 
information and floor information) in work-piece memory 5a in RAM5 (step S4). 
[0040] Next, CPU2 acquires current altitude information with an altitude sensor 7 (step S5). 
Moreover, walking distance is counted with a pedometer 8 (step S6), and the migration direction 
is specified by the acceleration sensor 9 (step S7). And the plot of the current position is added 
and displayed on the floor information which read the floor information corresponding to the 
acquired advanced information from the building information memorized by work-piece memory 
5a, was made to display on a display 4 (step S8; refer to drawing 4 ), and was displayed (step S9). 
For example, when the floor plot plan of floor IF is read as floor information, as shown in 
drawing 4 (Al the floor plot plan 41 of floor IF corresponding to the present altitude is displayed, 
and the plotted display of the current position is carried out on the floor plot plan 41. 
[0041] Subsequently, it judges whether CPU2 carried out predetermined time progress, when 
predetermined time has not passed, distance information is acquired with (step S10; No) and a 
pedometer 8 (step S16), direction information is acquired by the acceleration sensor 9 (step S17), 
and a plotted display is made the floor plot plan which pinpoints the current position and is 
displayed on the display 4 (step S18). And progress of predetermined time acquires current 
altitude information from an altitude sensor 7 again (step Sll). (step S10," Yes) And it judges 
whether the altitude information detected by the altitude sensor 7 has change (step S12). That 
is, it asks for the difference of the acquired altitude information and the last altitude 
information, and an altitude intercept occurs, when it is judged that altitude is changing, it 
shifts to processing of (step S12; Yes) and step S8, and. the floor information corresponding to 
altitude information is again read from work -piece memory 5a, and it displays on a display 4. 
[0042] When altitude is not changing, subsequently (step S12; No) and current positional 
information are again acquired from the location detection system 6 (step S.13). And it judges 
whether the location changed or not (step S14). When it is judged that the location is changing, it 
shifts to processing of (step S14; Yes) and step S2. That is, the building information 
corresponding to the building which searched map database llaa, specified the building 
corresponding to positional information, and was specified by processing of step S3 - step S6 is 
read from building information database llab, it writes in work-piece memory 5a, the floor 
information corresponding to the altitude information acquired with the altitude sensor 7 is read 
from work-piece memory 5a, and the contents of a display of a display 4 are . updated. 
[0043] In step S14, when it is judged that the current location is not changing, it judges whether 
termination directions were inputted from (step S14; No) and the input section 3 (step SI 5). If 
termination directions are not inputted (step S15>" No), distance information is acquired with a 
pedometer 8 (step S16), direction information is acquired by the acceleration sensor 9 (step S17), 
a plotted display is made the floor plot plan which pinpoints the current position and is displayed 
on the display 4 (step S18), it shifts to step S10, and the existence of an advanced change or 
change of a location is supervised for every predetermined time progress. When termination 
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directions are inputted from the input section 3, a series of floor information acquisition 
processings are ended (step S15J Yes). 

[0044] As explained above, Personal Digital Assistant 1 of this invention If it has database 11a 
which has the location detection system 6 and an altitude sensor 7, a pedometer 8, an 
acceleration sensor 9, a location, the building information that corresponds highly, and floor 
information and the current position is detected by said location detection system 6 It specifies 
whether CPU2 searches map database llaa memorized by database 11a, and the current 
position is located in which building. The building information corresponding to the building is 
read from building information database 1 lab memorized by database 11a, and it writes in 
work-piece memory 5a of RAM5. Moreover, if current altitude is detected by said altitude sensor 
7, in which floor CPU2 retrieves the building information written in work-piece memory 5a, and 
current altitude is will specify, and it will display the floor information on the specified floor on a 
display 4. Furthermore, walking distance is calculated with a pedometer 8, the migration 
direction is specified by the acceleration sensor 9, and the current position is displayed on the 
floor plot plan displayed on the display 4. 

[0045] There is no advanced change, when moving in the inside of the floor with migration of a 
location case [ the floor ] namely, displayed, the sequential addition of the plot is carried out and 
the locus of migration is displayed on a floor plot plan. Moreover, when moving a floor when 
there is an advanced change namely, a floor plot plan is updated and it displays. 
[0046] Moreover, CPU2 makes a plotted display the floor plot plan which acquires distance 
information with a pedometer 8, acquires direction information by the acceleration sensor 9, 
pinpoints the current position, and is shown by the display 4 in predetermined time. And change 
of altitude and a location is supervised for every predetermined time progress, and if CPU2 
judges that the altitude detected by the altitude sensor 7 changed, it will be updated and 
displayed on the floor information which read the floor information corresponding to the altitude 
from worki>iece memory 5a again, and read the floor information currently displayed on the 
display 4. 

[0047] Moreover, when it is judged that the location detected by the location detection system 6 
changed, the building information corresponding to the building which specified the building 
again and specified it from the location is read from database 11a, and it writes in work-piece 
memory 5a of RAM5. And the floor information to which it responded highly is retrieved and 
read from the building information in which it was newly written, and it is made to display on a 
display 4. 

[0048] Therefore, the floor information which specifies a floor automatically with the location 
detection system 6 or an altitude sensor 7, and corresponds is acquired automatically. Since the 
current position within an operator's floor and the locus of migration can be displayed using a 
pedometer 8 and an acceleration sensor 9 in addition to making it display Whenever the operator 
who performs business while moving the floor between two or more buildings and in a building 
moves the work site in a building, a floor, and a floor, it becomes unnecessary to input the 
actuation for displaying floor information, the current position, and the locus of migration, and a 
burden is mitigated. Moreover, since a right location, and altitude and the current position are 
pinpointed by the location detection system 6, an altitude sensor 7, a pedometer 8, and the 
acceleration sensor 9 also when the operator itself does not grasp the current position, while 
being able to read right floor information, grasp of the current position can be performed, and it 
can reach easily [ the target location ]. 

[0049] Moreover, also after going into the building which cannot receive a GPS electric wave 
easily, current altitude is measured with an altitude sensor, the current floor in a building is 
specified and migration within a floor can be measured by the pedometer or. the acceleration 
sensor. 

[0050] Furthermore, since the floor information corresponding to a new location and altitude can 
be automatically display when a present location and altitude be supervise for every 
predetermined time progress and a location and altitude change, an operator can work now 
smoothly by grasp the current position on real time mostly, without be conscious of having moved 
the location, and can mitigate a burden further. 

[0051] In addition, although it has database 11a in Personal Digital Assistant 1 and required 
information was acquired in explanation of above-mentioned actuation with reference to map 
database llaa in this database 11a, or building information database llab, you may make it 
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acquire information from the external host 16 using the telecommunications system 100 shown 
in drawing 8 . , • . 

[0052] In this case, if a host 16 is equipped with database 16a which has map database llaa and 
building information database llab and the current position is detected in the location detection 
system 6 of Personal Digital Assistant 1 Currency information is automatically transmitted with 
means, such as an electronic mail, to a host 16 side through a communication line 13 and a 
communication network 15 by control of the transmission control section 12. CPU of the host 16 
who received this currency information specifies the building code corresponding to the current 
position with reference to map database llaa of database 16a. And a host's 16 CPU reads the 
building information corresponding to the. specified building code from building information 
database llab in database 16a, and answers a Personal Digital Assistant 1 side. Personal Digital 
Assistant 1 writes the received building information in work-piece memory 5a of RAM5. 
[0053] And Personal Digital Assistant 1 reads the floor information which corresponds from the 
building information memorized by work-piece memory 5a based on the current advanced 
information detected by the altitude sensor 7, and is made to display it on a display 4. 
[0054] Thus, if building information is acquired from database 16a by the side of a host 16, since 
it is not necessary to have a database about building information etc. by the Personal Digital 
Assistant 1 side, the load of Personal Digital Assistant 1 is mitigated and management of data 
becomes easy. That is, the information with which Personal Digital Assistant 1 is provided by the 
host 16 side can be managed unitary, and new addition information can also be offered quickly, 
and the burden of an operator or a manager can be mitigated. 

[0055] Moreover, although the travelling direction was pinpointed by the acceleration sensor 9, 
this invention is hot limited to this and may be made to specify in the gestalt of the above 
operation using a bearing sensor. 

[0056] Moreover, although floor information is only displayed on a display 4, when altitude 
information returns to an initial state, it may be made to perform the display for warning of the 
elasticity which business does (for example, when it returns to floor IF etc.). 
[0057] Moreover, based oh altitude information, it judges to which floor next it goes, and may be 
made to perform the display for directing for an operator. 

[0058] Moreover, after the activity of one area is completed, an operator is made to do the signal 
(for example, for a termination carbon button to be pushed) of termination, based on a signal, the 
area is checked with a color, a mark, language, etc., and it may be made to display area which 
the activity ended. 

[0059] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of Personal Digital 
Assistant 200 which applied this invention with reference to drawing 10 - drawing 11 is 
explained. In addition, the configuration of Personal Digital Assistant 200 of the gestalt of 
operation of **** 2 adds image sensors 20 to the telecommunications system 1 in the gestalt of 
fhg 1 st operation shown in drawing 1 . 

[0060] Drawing 10 is the block diagram showing the internal configuration of Personal Digital 
Assistant 200 in the gestalt of operation of **** 2. As shown in drawing 10 , Personal Digital 
Assistant 200 consists of the transmission control sections 12 connected to CPU2, the input 
section 3, a display 4, EAM5, the location detection system 6, an altitude sensor 7, a pedometer 
8, an acceleration sensor 9, image sensors 20, storage 10, a storage 11, and a communication line 
13, and each part except a storage 11 is connected by the bus 14. The same sign is attached and 
the same each part as Personal Digital Assistant 1 of the gestalt of the 1st operation is explained 
below. 

[0061] Image sensors 20 are constituted by for example, a CCD (Charge Coupled Device) camera 
and the bar code reader, read images, such as a mark of a proper, and a bar code, or the image of 
the object itself in the location of a migration place, and output it to CPU2. 

[0062] The detected image is compared with the image data memorized by (matching a mark/the 
image of a bar code and the object itself, etc.) with positional information beforehand at database 
11a. CPU2 carries out exact positional information, acquires the positional information 
corresponding to the image data which is in agreement with this comparison, adds correction to 
the current position computed from the acceleration sensor 9 and the pedometer 8, and carries 
out more exact position representation. 

[0063] Drawing 11 is a functional block diagram in floor information acquisition processing of 
Personal Digital Assistant 200. CPU2 acquires currency information with the location detection 
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system 6 like Personal. Digital Assistant 1 of the gestalt of the 1st operation, and acquires the 
altitude information on the current position with an altitude sensor 7. Furthermore, the rough 
current position is pinpointed from the distance information from a pedometer 8, and the 
direction information from an acceleration sensor 9, coincidence with the image, data memorized 
in the image information obtained from image sensors 20 and database 11a is taken, exact 
positional information is acquired, and correction is added to the current position. Moreover, the 
indicative data of the floor information which searched work-piece memory 5a based on altitude 
information, acquired when there was floor information (floor plot plan etc.) corresponding to 
altitude information, and was acquired is outputted and displayed on a display 4. Furthermore, 
the present exact location, is displayed on the specific, floor plot plan displayed on the display 4. 
[0064] Map database llaa and building information database llab are memorized like the 
gestalt of the 1st operation by database 11a. The purpose locations in a floor (an object, activity 
area, etc.) and image; datas, such as a mark of the location proper and a bar code, are further 
matched and memorized by the floor information memorized by building information database 
llab; , ■ ' 

[0065] Next, actuation is explained. In the gestalt of operation of **** 2, Personal Digital 
Assistant 200 specifies a present building and a present floor with said location detection system 
6 and altitude sensor 7 like processing of drawing 9 of S1-S8, and displays the floor information 
on the specified floor on a display 4. Furthermore, distance information is acquired with a 
pedometer 8, direction information is acquired by the acceleration sensor 9, and the current 
position is measured. ; 

[0066] Furthermore, CPU2 reads the image of the purpose location proper with image sensors 20 
in predetermined time, acquires the positional information which compares the image data 
memorized in the image information obtained from image sensors 20, and database 11a, and is 
matched with the image data in agreement, and corrects the current position currently 
measured. And the plotted display of the current position is carried out to the floor plot plan 
currently displayed on the display 4 like S9 of drawing 9 . 

[0067] Moreover, whenever predetermined time passes like S10-S18 of drawing 9 , pinpointing of 
the current position by the advanced measurement by the altitude sensor, measurement of the 
location by the location detection system 6, the acceleration sensor 9, and the pedometer 8 or 
acquisition of the positional information by image sensors 20 is repeated, and the plotted display 
of the current position is carried out to a floor plot plan. Moreover, above-mentioned processing is 
repeated until termination directions are inputted. . 
[0068] As explained above, the image data of the purpose location (object and activity area) 
proper is matched and memorized to the positional information memorized by database 11a 
while Personal Digital Assistant 200 of the gestalt of the 2nd operation equips a terminal body 
with image sensors 20 further, CPU2 searches database 11a based on the image of the purpose 
location proper detected with image sensors 20, and the positional information matched with the 
image data in agreement is acquired. Furthermore, the current position obtained from the 
acceleration sensor 9 or a pedometer 8 by the acquired positional information is corrected, and 
carries, out a plotted display on the floor plot plan currently displayed. 

[0069] Therefore, by easy actuation of reiading the image of the purpose location proper with 
image sensors 20, a gap of the current position acquired by the pedometer 8 and the acceleration 
sensor 9 can be corrected, still more exact currency information can be acquired, and an 
operator's working efficiency can be raised. 

[0070] In addition, although this invention took coincidence with the image data on database 11a 
which is not limited to the contents of the above-mentioned operation gestalt, and can change 
suitably in the range which does not deviate from the meaning of this invention, for example, 
Personal Digital Assistant 200 holds with the gestalt of this operation, it may make this take 
coincidence with database 16a in a host 16 by communication link like the system of drawing 8 . 

[0071]. . ; 

[Effect of the Invention] Since according to invention claim 1 and given in six the floor in the 
building specified by the location detection system is specified, and corresponding floor 
information can be acquired automatically and can be displayed Whenever the operator who 
performs business while moving the floor between two or more bufldings and in a building moves 
the work site in a building, a floor, and a floor, it becomes unnecessary to input the actuation for 
displaying floor information and the current position, and a burden is mitigated: Moreover, since 
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pinpointing of the current position can be performed also when the . operator, itself does not grasp 
the current position, it can reach easily [ the target location ]. 

{0072] Since according to invention given in four from claim 2 the floor information 
corresponding to a new location and altitude can be automatically display when a present 
location and; altitude be supervise for every predetermined time progress and a location and 
altitude change , an operator can work now smoothly by grasp the current position on real time 
mostly , without be conscious of having move the location , and can mitigate a burden further . 
[0073] According to invention according to claim 5, by easy actuation of reading the image of the 
purpose location proper with image sensors, since a gap of the current position pinpointed by the 
pedometer and the acceleration sensor is correctable, still more exact currency information can 
be acquired and an operator's working efficiency can be raised. . 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the internal configuration of Personal Digital 
Assistant 1. 

[Drawing 2] It is drawing showing the floor configuration of each building. 

[Drawing 3] It is a functional block diagram in floor information acquisition processing of 

Personal Digital Assistant 1. 

[Drawing 4] It is drawing showing the example of the floor plot plan of each floor of a certain 
building. 

[Drawing 5] It is the mimetic diagram of the situation of the positional information detection by 
GPS equipment. 

[Drawing 6] It is the example of map database 1 laa. 

[Drawing 7] It is the example of building information database llab. 

[Drawing 8] It is an example of the telecommunications system 100 constituted using Personal 
Digital Assistant 1. . 

[Drawing 9] It is the flow chart of the floor information acquisition processing performed by 
CPU2. 

[Drawing 10] It is the block diagram showing the internal, configuration of Personal Digital 
Assistant 200. 

[Drawing 111 It is a functional block diagram in floor information acquisition processing of 
Personal Digital Assistant 200. 
[Description of Notations] 

1 Personal Digital Assistant 

2 CPU 

3 Input Section 

4 Display 

5 RAM . ' ■ 
5a Work-piece memory 

6 Location Detection System 
6a GPS receive section 

6b GPS Satellite 
6c Electric wave 

7 Altitude Sensor 

8 Pedometer 

9 Acceleration Sensor 

10 Storage 

11 Storage 
11a Database 

12 Transmission Control Section 

13 Communication Line , 

14 Bus 

15 Communication Network 

16 Host 
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16a Database 

20 Image Sensors 

100 Telecommunications System 

200 Personal Digital Assistant 
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[Procedure revision] 

[Filing Date] December 1, Heisei 15 (2003. 12.1) 

[Procedure amendment l] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

A buHding specification means to specify the building corresponding to the current position 
based on the positional information acquired by the location detection system, 
A floor specification means to specify in which floor in the building specified by said building 
specification means. the current position is, . 

A current position specification means to compute migration length and the migration direction 
with migration of a terminal body, and to pinpoint the current position within a floor based on 
said computed migration length and said migration direction, 

A display means to display it that it makes the current position pinpointed by said current 
position specification means reflect on the information corresponding to said current position 
while reading and displaying the information corresponding to the current position based on the 
floor specified by the building specified by said building specification means, and said floor 
specification means, . . : , 
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The information terminal characterized by preparation ******. 
[Claim 2] 

It is the information terminal according to claim 1 characterized by forming image sensors in a 
terminal body further, for said current position specification means searching a database based 
on the image information of a proper in the purpose location detected by said image sensors, 
acquiring the current position which is in agreement with said image information, and 
correcting said current position. 
[Claim 3] 

A map information storage means to match and memorize the positional information which 
shows the location of a building, and the building code which specifies a building, and a building 
information storage means to .memorize the altitude information corresponding to the floor of a 
building are provided, 

It is the information terminal according to claim 1 which said building specification means 
searches said map information storage means based on said positional information, specifies the 
building corresponding to the current position, and is characterized by for said floor specification 
means searching said building information storage means based on the altitude information 
detected by the altitude sensor, and specifying a floor. 
[Claim 4] 

It is the storage which stored the program which can perform the computer for controlling the 
information terminal which reads and outputs the information according to the current position, 
The program code which can perform the computer for specifying the building corresponding to 
the current position based on the positional information acquired by the location detection 
system, 

The program code which can perform the computer for specifying in which floor in said specified 
building the current position is, 

The program code which can compute migration length and the migration direction with 

migration of a terminal body, and can perform the computer for pinpointing the current position 

within a floor based on said computed migration length and said migration direction, 

The program code which can perform the computer for displaying it that it makes said 

pinpointed current position reflect on the information corresponding to said current position 

while reading and displaying the information corresponding to the current position based on said 

specified building and specified floor, 

The storage characterized by storing a ****** program. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0071 

[Method of Amendment] Modification 

[The contents of amendment] 

[0071] 

[Effect of the Invention] 

Since according to invention claim 1 and given in four the floor in the building specified by the 
location detection system is specified and the current position in the specified floor can be 
acquired and displayed The operator who performs business while moving the floor between two 
or more buildings and in a building Whenever it moves the work site in a building, a floor, and a 
floor, while it becomes unnecessary to perform actuation for displaying floor information and the 
current position and a burden is mitigated, even when the operator itself does not grasp the 
current position, pinpointing of the current position can be performed, and it can reach easily [ 
the target location ]. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
Cltem(s) to be Amended] 0072 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0073 
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[Method of Amendment] Deletion 
[The contents of amendment] 



